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Development of a teleoperation system for fine operation
of mobile manipulators with joystick operation
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In disaster environments, rescue robots have been expected for searching victims and exploring target
environments. In order to extend their capabilities in such searching missions, we developed a 6 degree of freedom
manipulator that mounted on our tracked vehicle, Quince. A master-slave system was adopted for intuitive
teleoperation of the slave manipulator. However, we had a difficulty to enable fine operation of the slave manipulator,
because of a limitation of fine operability of the master manipulator. Therefore, in this research, we constructed a
velocity control system for the position of the hand based on input signal via joystick to improve its operability. In
this paper, we introduce the velocity control system of the manipulator with a joystick, and report basic experiments

to evaluate the method.
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(a) Rescue robot “Quince”

Fig. 1 Master-slave control system for Quince
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Fig. 2 An approach using master-arm and joystick

(a) Joystick mode
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(a) Joystick mode

J : Jacobian matrix
A0: Minute joint angles
0,.r: Referential joint angles

X: Command fvelocity of fingertip of the manipulator
0 Joint angular velocity
8 ,,: Joint angles of Master arm

Fig. 3 Block diagram of the control system: (a) joystick

mode, and (b) master-slave mode
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Fig. 4 Definition of the local coordinate on Quince.
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Fig. 5 Experimental result of operation time.
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Fig. 6 Experimental result of position error.
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(b) Posture of the hand

Fig. 7 Transition of position/posture of the hand in

case of joystick operation mode.
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(b) Posture of the hand

Fig. 8 Transition of position/posture of the hand in

case of master-slave operation mode.
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